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Do You Know 
—L9 fou Naow! 


Fish are accused as possible carriers 


ol cholera. 

A German engineer toresees ocean 
steamers equipped with wings like those 
of airplanes, to prevent rolling and to 


increase speed. 


In making glass thread, over 300 
miles ot fiber can be blown trom a 
little marble of glass weighing a quar- 


ter of an ounce. 


The New York Zoological Park has 
acquired from South Africa a_ Potato 
Frog, which remarkably resembles the 
vegetable it is named after. 


Paint for room walls should be a 
trifle lighter than the color wanted, be- 
cause the wall surfaces will reflect one 
another, making the color seem deeper. 


Several times recently banks of the 
Niagara River have been strewn with 
millions of fish, killed by polluted mat- 
ter poured into the river from industrial 
plants. 


Health education has helped, but styles 
in clothes have done the most to make 
women posture conscious, says Miss 
Dorothy Bateman of Cornell’s physical 


education department. 


Just 100 years ago an expedition sailed 
to check the fantastic theory that the 
earth was hollow with holes top and bot- 
tom through which men could enter the 
interior—and the expedition discovered 
the Antarctic continent. 
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Navajo Indians use only about 15 per 
cent. of the wool from their flocks for 
their famous blanket weaving. 


Over two million trees have been 
planted in Palestine to reforest the land, 
by aid of the Jewish National Fund. 


A new kind of cotton gin separates 
seed from cotton by centrifugal force. 


Accidents on the Mount Vernon Me- 
morial Highway in Virginia increased 
250 per cent. at night after lights were 
discontinued, 
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Smokers Less Long-Lived; 
Heavy Drinkers Die Earlier 


Hard Labor Does Not Affect Longevity at Ages Less 
Than 40, But After That Age It Does Shorten Life 


CIENTISTS can now tell you 

whether or not groups of men are 
marked for early death. They can do 
this while these men are still in good 
health, years before the first appearance 
of any signs of the disease that will 
eventually kill them. 

The studies which make this possible 
were reported publicly for the first time 
by Dr. Raymond Pearl, professor of bi- 
ology at the Johns Hopkins University, 
at a meeting at the New York Academy 
of Medicine. 

Almost as startling was Dr. Pearl’s an- 
nouncement for the first time of new 
studies showing that tobacco smokers do 
not live as long as non-smokers. This 
conclusion was based on life tables for 
the number, out of groups of 100,000 
non-smoking men, 100,000 moderate 
smokers (men) and_ 100,000 heavy 


smokers (men), who were still alive at 
each age level after 30 years. At age 
60, for example, 66,564 of the 100,000 
non-smokers were still living; 61,911 
of 100,000 moderate smokers were liv- 
ing; and 46,226 of 100,000 heavy smok- 
ers were still living. 


The studies show, Dr. Pearl said, 
“that smoking is associated with a defi- 
nite impairment of longevity. This im- 
pairment is proportional to the habitual 
amount of tobacco usage by smoking, 
being great for heavy smokers and less 
for moderate smokers, but even in the 
latter sufficient to be measurable and 
significant.” 

The efféct of tobacco smoking on 
length of life is different from that of 
alcohol, Dr. Pearl pointed out, in that 
moderate as well as heavy smokers live 
less long than non-smokers, whereas 
moderate drinkers do not have appre- 
ciably shorter lives than total abstainers, 
although heavy drinkers do. 

The effect of hard physical labor on 
length of life was also studied by statis- 
tical methods. Up to the age of about 
4o years, hard labor either indoors or 
outdoors has no effect on life expecta- 
tion, Dr. Pearl reported, but after about 
age 4o such labor “definitely and con- 
siderably” shortens the length of life 
of the individuals. 

Dr. Pearl, himself a_ biologist, em- 
phasized that only a physician can give 





SYNTHETIC DUST STORMS 


Canadian scientists of the Swift Current, Saskatchewan, Soil Experiment Station are 
using two-wind tunnels, one in the laboratory and the other in the field, to study 
the behavior of soil particles under a wind and thus get a clue to wind erosion. The 
field unit (above) can be readily moved. With it, studies of the rate at which the 
wind strips the topsoil and then allows it to settle again are to be carried out. 
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advice on how to live a long life. No 
one else, he emphasized, can tell the 
layman where to find the modern equiv 
alent of the Fountain of Youth. 

“Such advice does not properly fall 
within the province or competence of the 
biologist or any one else outside of the 
medical profession,” he said. “If the lay- 
man is wise he will turn to that profes 
sion, and that only, in his search for 
longevity. Most particularly he will do 
well to pay no attention whatever to the 
suggestions and advice of quacks, wheth- 
er individuals or commercial corpora- 
tions, however seductive and widespread 
their advertising may be.” 

It is the physician who will apply Dr. 
Pearl’s findings to pick out in advance 
those persons destined to die early. They 
will do this by measuring physical, phy 
siological, and genetic characteristics. For 
Dr. Pearl has found from studies of per 
sons eventually dying of diseases of the 
heart and blood vessels that these meas 
urements and facts distinguish the per 
sons who are going to die relatively 
young from those who die of one of 
these conditions after living to a ripe 
old age. 
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AVIATION 


Tests Before All Flights 
Recommended for Pilots 


O DECREASE the increasing num- 

ber of airplane crashes, simple in 
strumental tests of pilots before and after 
each flight are recommended by Drs. 
C. E. Ferree and G. Rand of the Re 
search Laboratory of Physiological Op 
tics in Baltimore (Science, Feb. 25). 

They would have each pilot before 
the take-off and after each landing un- 
dergo a ten-minute test for swiftness of 
vision, performed by a flight surgeon. 
The instrument used is called a tachis 
toscope. 

“More attention should be paid to fit- 
ness in the selection of pilots and to 
making sure that they are fit for service 
at all times when they are called upon 
to render service,’ Drs. Ferree and Rand 
report. “It is strange indeed that so 
much care is taken to see that the plane 
is in perfect condition before a flight 
is undertaken and so little attention is 
given to the condition of the pilot. 

“While it is true that a human being 
can not be treated as a machine, we do 
know that he is subject to many dis- 
turbances from day to day that render 
him unfit for those services which re- 
quire a supernormal fitness and profic- 





iency and involve 
human life and safety.” 

ests after flights will tell how the 
service. 
would 


a responsibility for 


aviator has stood the strain of 


Repeated tests on the aviator 
show when he is becoming incapacitated 
for service through age or some other 
cause. 


The instrument used was developed 


AVIATION 


ew Planes 


Science News Letter, for March 12, 1938 


from one devised by Drs. Ferree and 
Rand during the World War and used 
for testing army aviators. The test in- 
volves a measurement of the speed of 
vision, the speed of use of the muscles 
of the eyes in the perfect coordination 
needed for the clear seeing of a small 
detail, and the speed of accommodation. 
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ill be Double 


The Size of Today's Largest 


One New Airliner Type, Costing $1,500,000 to Develop, 
Will Carry 42 Passengers at Speed of 200 Miles an Hour 


N INFANT aviation industry’s wild 
est dreams of ten years ago are 
coming to life today in two airplane fac 
tories on the Pacific where two 
land transport planes dwarfing all other 


landplanes ever built in the United States 


coast, 


are rapidly nearing completion. 
Today's biggest land transports weigh 
Tomorrow s—in 


24 
the shape of the 
ships now nearing the 
test pilots will take them off the ground 


will weigh 42,000 and 65,000 pounds 


000 pounds loaded. 
Boeing and Douglas 


moment when 


respectively. 

Remarkable for sheer size, the planes 
will also incorporate novel aeronautical 
features which will set them apart trom 
the herd of today’s planes. 

Douglas’ 42-passenger giant will have 
a wingspread of 138 feet. It will stand 
24 nearly three stories, off the 
ground. Sleeping 28 overnight passen 
manned by a 


reet, 


gers, the ship will be 


~ 


crew of five. Its engines will develop 


5.6000 horsepower for the take-off. Tests 


will be run with a series of four Pratt 
and Whitney Twin Hornet engines and 
later with Wright engines. Ninety-seven 

long, the plane far eclipses in size 
anything but the largest clipper ships 
either recently completed or still under 


feet 


construction. 

Boeing's 307, which will haul 33 pas- 
sengers by day and 25 by night under 
the tutelage of a four-man crew, will 
weigh 42,000 pounds when complete. Sev- 
enteen feet high when standing on its 
landing gear, the Boeing job will have a 
wingspan of 107 feet and an overall 
length of 74 feet. Four Wright Cyclone 
engines will develop 4,400 horsepower. 

Douglas’ new airliner represents the 
combined resources of five major air- 
lines and of the company which built 
the DC-3, most popular skyliner in 
America. One and a half million dollars 
will have been spent on its develop- 
ment by the time tests are complete and 
the first plane is turned over to the 
United Air Lines, its eventual owners. 





United will not be able to use the ship, 
however, under the terms of the con- 
struction agreement, until Transconti- 
nental and Western Air, American Air- 
lines, Pan American and North Ameri- 
can Aviation, Inc., the other four co- 
operating parties, have also received 
planes. 

Boeing’s ship is noted for its advanced 
streamlined design, adapted for high al- 
titude flying. A number of the Boeing 
planes have already been ordered by 
TWA and by Pan-American. Sealed 
cabins will maintain an air pressure 
equivalent to that found at 8,000 feet 
while the plane cruises at an altitude of 
20,000 to 25,000 feet over the bad 
weather below. 

Douglas’ liner will also be adapted for 
substratosphere flying, although this was 
not included in original plans. 

Both ships will cruise at a speed of 
slightly less than 200 miles an hour and 
will land at speeds in the neighborhood 
of 65 miles an hour. They are intended 
for through runs on the transcontinental 
lanes rather than for local service, for 
many smaller airports will not be able to 
accommodate them. 

Two striking features mark the DC-4. 
It will be the first large plane to be 
equipped with a tricycle landing gear, 
the third wheel being under the nose. 
As a result the ship will be in a hori- 
zontal position when standing on the 
ground. It will also be able to land in a 
smaller space and under less favorable 
wind circumstances. A second feature 
will be the triple rudder. 

A separate 110 volt power supply on 


THREE LAMPS 


Three of the series of models in the Buf- 
falo Museum of Science showing the 
evolution of the arts of lighting and warm- 
ing dwellings. They might appropriately 
be titled the Age of Aristotle, the Age of 
Shakespeare, and the Age of Pasteur. 


























zz 


the Douglas plane will replace the 12- 
volt generators of past airliners. The 
change to such a power source, fore- 
shadowed for commercial ships by its 
adoption on the Navy’s new big bomb- 
ers, is dictated by the increasing com- 
plexity of new instruments designed 
both for safety and to meet the pas- 


senger’s comfort demands. 
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VOLCA NOLOGY—P HOTOGRAPHY 


Extinct Cinder Cone Makes 
Striking Aerial Photograph 


See Front Cover 


ISING high above the New Mexico 

plains, a cinder cone, with its sur- 
rounding lava flows, attests to the re- 
cency of volcanic activity in the area 
where plateau and mountains are not far 
apart. Caught from the air during a De- 
partment of Agriculture survey, this 
photograph, taken with the camera point- 
ing straight down into the crater, shows 
details never visible to an observer at 
ground level. The white spiral line lead- 
ing from the lower center to the crater 


rim is a road. 
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ETH NOLOGY 


Too Hard or Too Soft— 
Life Sinks to Savagery 


O YOU ever wonder why you are 

civilized? And why millions of be- 
nighted savages still live Stone Age 
lives? 

The answer is shown to the civilized 
public, vividly, in two new Halls of 
Man at the Buffalo Museum of Science. 

Dr. Carlos E. Cummings, director of 
the museum, blames living conditions 
for the backwardness of our Stone Age 
contemporaries on earth. If conditions 
are extremely easy or extremely hard, 
mankind does not struggle upward. 

The two new scientific exhibits which 
offer lessons in civilization are known 
as the Knox Hall of Primitive Races 
and the Knox Hall of Civilization. In 
miniature scenes modeled from every- 
day life, the halls drive home their les- 
son of primitive life, from poles to trop- 
ics, no more advanced in art, or inven- 
tion than Stone Age man was thousands 
of years ago on earth; and in contrast 
the progress of civilized man, as he mas- 
tered writing, learned secrets of metals, 
devised comfortable transportation for 
himself, ifnproved fruit and vegetables, 
and invented mechanical devices for the 


evolution of a machine age. 
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AVIATION 
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Ultra-Short- Wave Beacons 
May Guide Future Aircraft 


MERICAN aircraft of the not-too- 
distant future may be riding static- 
free, low-power radio beacons broadcast 
on the hitherto unexplored ultra-short 
wavebands, promising experiments re- 
ported to the Bureau of Air Commerce 
by engineers of its Radio Development 
Section indicate. 

Static, cut down but not conquered 
by recently-designed loop antennae for 
radio beacon frequencies now in use, 
disappears entirely from range broad- 
casts on ultra-high frequencies. 

Low-powered ultra-short wave equip- 
ment of the type necessary for guiding 
the nation’s air traffic would cost ap- 
proximately one-fifth as much to install 
as does present-day equipment, . Cc. 
Hromada, one of the reporting engi- 
neers, estimates. 

Tests have been conducted at Indi- 
anapolis airport with both 63 megacy- 
cle (five meter waves) and 125 megacy- 
cle (two and a half meters) frequencies 
studied. An ultra-short wave receiver 
was adapted for airplane use in order 
to make flight checks. Present radio 
ranges sending guiding signals operate 
on the 200-400 kilocycle band (1,000 
meters ). 


Multiple Coursing Dangers 


The problem of multiple courses, 
one of the knottiest facing the men 
working with the present type of range 
broadcast, does not exist in the shorter 
waves, A. E. Harrison, one of the bu- 
reau’s radio development engineers, de- 
clares. Multiple coursing is the splitting 
of the radio range over rough terrain, 
giving rise to more than one “course” a 
plane might follow. Multiple coursing 
has been held indirectly to blame in a 
number of airplane crashes in the past. 


A major source of the economy of 
the ultra-short wave range, Mr. Harri- 
son pointed out, is the fact that the ex- 
pensive 125-foot towers, of which five 
are required for each station, necessary 
to carry the antennas used today, can 
be replaced in ultra-short wave range 
broadcasting by wooden poles not more 
than 50 feet high. Furthermore not 
nearly so much power is necessary. Use 
of ultra-high frequencies will not ma- 
terially affect the size or weight of the 


transmitter and receiver carried aboard 
the plane, it was stated. 

Ultra-short waves do not travel be- 
yond the horizon, thus limiting their 
usefulness for ordinary broadcasting. 
However, since the range broadcast is 
to a point in the sky and not to a point 
on the ground, the horizon limit is not 
a serious matter. 

Two more experimental ultra-short 
wave transmitters are contemplated, it 
was learned. One is to be installed at 
Los Angeles and the other at Salt Lake 
City for further study. 


Much Scrapping Necessary 


Should the Air Commerce Bureau de- 
cide to shift from its present frequen- 
cies to the ultra-short waves, virtually 
every piece of radio range equipment 
would have to be scrapped. One esti- 
mate of the amount involved is $25,- 
000,000. However, that sum might be 
regained through improved service and 
greater economy of installation and 
operation of the new apparatus. 

Development work was begun early 
last year, Mr. Hromada reveals. The 
63-megacycle transmitter used in the 
tests was originally developed for the 
experimental weather - reporting radio- 
teletype circuit operated by the Bureau 
between Baltimore and Washington. 
Experiments begun at Silver Hill exper- 
imental radio station were transferred 
to Indianapolis because of the interfer 
ence of two 125-foot steel towers in 
stalled at Silver Hill. The 63-megacycle 
transmitter has been installed at Pitts- 
burgh and is now awaiting flight check 
ing 

Airport traffic control tests with a 125- 
megacycle transmitter have also been 
carried out at Indianapolis. The experi- 
ments, reported by Mr. Hromada and W. 
E. Jackson, also proved encouraging. 
Freedom from static and from interfer- 
ence by nearby airport transmitters was 
marked, they declare. Two airplanes 
were used in the research. 
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Bow-legs and cross-eyes were common 
among the Mayan Indians of Yucatan, 
because of their customs of caring for 
their children, Bishop Diego de Landa 
discovered in the sixteenth century. 





BIBLIOGRAPHY 
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New Methods Vastly Increase 
Usefulness of Libraries 


Books Otherwise Practically Unobtainable Distributed 
In Microfilm Form; Reading Machine Now Available 


| iw NON-PROFIT Bibliotilm Serv- 
ice, which copies research materials 
on microfilm, is now operating in three 
Washington libraries, those of the U. 5S. 
Department of Agriculture, the Army 
Medical Library, and the Library of 
Congress, it has been announced by 
Cuthbert Lee, 
of the American Documentation Insti 


newly-appointed Director 


tute. 

Scholars and libraries desiring to have 
printed or manuscript material in these 
libraries may have this copying done on 
standard 235-millimeter microfilm. This 
service costs only a little more than a 
cent a page. The microfilm is read with 
1 special reading machine which costs 
less than a typewriter. Copying is also 
furnished in the form of photoprints, 
readable with the unaided eye, at about 


ten cents per page. 
Thousands of Services 


“Bibliofilm Service began in 1934 and 
the volume of material copied for scho- 
lars has doubled each year,” Mr. Lee 
explained. “Some 2500 scholars have 
been served with approximately 7000 
items, totalling hundreds of thousands 
of pages. Through the vision of Miss 
Claribel R. Barnett, Librarian of the 
United States Department of Agricul- 
ture, that library was put in the front 
rank in its ability to supply this up-to 
date service, with the essential coopera 
tion and inventive genius of Dr. Ather 
ton Seidell of the National Institute of 
Health, and of Lt. R. H. Draeger, M. 
C., U.S.N., Naval Medical School, and 
the organizing ability of Watson Davis, 
Director of Science Service. 

“In the early stages adequate mechan 
isms had to be invented and construct- 
ed, and this pioneer development was 
likewise a cooperation, between Science 
Service, the Chemical Foundation, the 
Rockefeller Foundation, the U. S. Navy, 
the Department of Agriculture Library, 
the Bureau of the Census, the Works 
Progress Administration and the Li- 
brary of Congress. 

“No copying at low cost was possible 
until an adequate automatic camera was 


created, equipped with a carriage which 
would adjust automatically to bring 
both pages of an opened book in the 
same flat plane, and operated by simple 
touch of an electric button, permitting 
work to be run through with speed and 
accuracy. The result was the building 
at a cost of several thousand dollars of 
the special Draeger copying camera in- 
stalled in the Bibliofilm laboratories, 
where two more advanced Draegers are 
being constructed. For use by the indi- 
vidual and libraries an adequate read- 
ing machine at a reasonable price was 
also needed, and that was developed. It 
has been turned over to commercial 
manufacture, as American Documenta- 
tion Institute and its Bibliofilm Service 
do not engage in the sale of mechan- 
isms.” 

Mr. Lee also told how editors of 
learned journals can lessen the strain 
on their budgets by making use of the 
Auxiliary Publication Service operated 
by American Documentation Institute, 
which makes available microfilm and 
photoprints of typescript and illustrative 
material deposited with American Doc- 
umentation Institute. 


Fifty Societies Interested 

Those engaged in scholarly and sci- 
entific work and other research may ob- 
tain full details about this non-profit 
service by: writing to Bibliofilm Service, 
care of U. S. Department of Agriculture 
Library, Washington, D. C. 

Fifty national scientific and scholar- 
ly societies, councils and other organ- 
izations have nominated members of 
the American Documentation Institute, 
which was organized last year to oper- 
ate Bibliohlm Service and perform other 
functions in the field of documentation 
needed by scholarly and scientific soci- 
eties. 

Mr. Lee is a graduate of Harvard and 
he was formerly a special assistant to 
Ambassador Francis during the World 
War. He resigned to serve in France in 
a staff corps of the army and as liaison 
officer on the Peace Commission. Re- 


cently he has engaged in banking and 
publishing activities. 

He became familiar with research and 
library problems as the author of several 
works of scholarships, notably a history 
of the early American portrait painters 
published by Yale University, and the 
standard manual of personal trust ad- 
ministration used in 44 states. 

As director Mr. Lee will have direct 
charge of the operating activities of 
the American Documentation Institute, 
which include microfilming in the De- 
partment of Agriculture Library, the Li- 
brary of Congress and the Army Med- 
ical Library, and the distribution of re- 
search results through the medium of 
microfilm in cooperation with scientific 
and scholarly journals. 
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PHYSIOLOGY 


Large Gland in Chest Seen 
Responsible for Virility 


FRESH clue to the mystery of the 

thymus gland, with an important 
practical relationship to male virility, ap- 
pears in research reported by Drs. J. 
Gershon-Cohen, Harry Shay and Sam- 
uel S. Fels of the Fels Foundation and 
Drs. Theodore and David Meranze of 
Mt. Sinai Hospital, Philadelphia. (Sev- 
ence, Jan. 7) 

The thymus is the large gland situat- 
ed in the chest. So far, no one has dis- 
covered what its function is. Thymus 
glands of animals are sometimes called 
sweetbreads. In humans the glands tend 
to grow smaller with age and large 
glands have been held responsible for 
sudden and otherwise inexplicable deaths 
of infants. X-ray treatments of large 
glands in babies have been given in the 
hope of preventing the so-called thymus 
deaths. Here seems to lie the important 
practical aspect of the Philadelphia doc- 
tors’ research, although they do not call 
attention to it in their scientific report. 

When they X-rayed the thymus glands 
of infant rats, they found a striking de- 
crease in the weight of the sex glands 
with almost complete disappearance of 
the germ cells and loss of reproductive 
ability. When these thymus X-rayed 
males were mated to either X-rayed or 
normal females, no offspring were pro- 
duced. The pituitary glands of the 
X-rayed males showed the typical pic- 
ture of pituitary glands in castrated ani- 
mals. 

No such changes were found in the 
sex glands of the females after X-ray 
treatment of the thymus. Both sexes, 
however, showed a general slowing up 
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of bodily development as measured by 
weekly weighings. The thymus-destroy- 
ing X-ray treatments were given within 
48 hours after birth of the rats. 

The Philadelphia doctors conclude 
that their findings “indicate a close re- 
lationship between the function of the 
thymus and the proper development of 
the testes.” 
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Photographic Film 
Aids Radium Tests 


ADIOACTIVE minerals in a rare 

ore sample from Jimtown, Colo., 
were recently determined without de- 
stroying the mineral by Dr. E. N. God- 
dard, U. S. Geological Survey mineral 
expert, by a new use of the test by which 
radioactivity was first discovered. 

Placing a polished face of the ore 
sample on a sheet of photographic film, 
and leaving it untouched for some time, 
Dr. Goddard was able to determine, 
after the film was developed, the pres- 
ence of pitchblende, a strongly radioac- 
tive ore of uranium, by its intense black 
markings on the film, and cerite, a 
weakly radioactive ore of cerium, from 
its gray markings. Substances that were 
not radioactive left no marks on the 
film. 

Later analyses of this ore sample 
showed that it was about 940,000,000 
years old, placing it among the oldest 
rocks known, formed during the long 
eras before life appeared on earth. 
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RADIOACTIVE FINGERPRINTS 
At left, photograph of polished face of 


the Jimtown ore sample, showing extreme- 
ly complex mineral structure; at right, 
print made from photofilm on which 
sample had rested. Brilliant white spots 
were caused by uranium and its decompo- 
sition-product, radium; gray areas are 
due to the feebler radioactivity of cerite 
and yttrocerite; black areas indicate non- 
radioactive minerals 
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Playing With Shy Children, 


Doctors 


Learn Their Troubles 


Young Patients Identify Themselves With Their Dolls, 
Indirectly Disclosing Secrets That Gnaw Their Minds 


LAY as a method of treating chil 

dren with mental difficulties, behavior 
problems and even excessive shyness 
claimed the attention of members of 
the American Orthopsychiatric Associa- 
tion at their meeting in Chicago. 

How can maladjusted children be 
made to disclose the cause of their difh- 
culties? “Active play” was the answer 
given by Dr. Joseph C. Solomon, the 
psychiatrist at the Baltimore Clinic of 
the Mental Hygiene Society of Balti- 
more. 

The method consists in playing with 
dolls with the child. “Active play,” ac- 
cording to Dr. Solomon, is a new meth- 
od in which the children play a game 
about themselves without disclosing 
their own identities. 

“By active play therapy,” he said, “the 
psychiatrist is able to secure first hand 
information from the mouth of the child 
as to how he or she is reacting to his 
or her environment.” 

The young patient identifies himself 
with the doll, and in his play is prone 
to make the doll express his own feel 
ings. 

“The mere putting his thoughts into 
words plays an important role in the 
child’s mental catharsis,” Dr. Solomon 
said. “It is generally accepted that the 
aeration of the child’s mental conflicts 
has beneficial treatment value.” 

Children are also encouraged, he said, 
to express their animosities, and to give 
physical expression to their hostilities, 
as well as to talk about them. After re- 


peated demonstrations the patient no 
longer feels the need to express his hos 
tility. 

“It should be kept clearly in mind,” 
Dr. Solomon warns, “that the method 
is partly a trick by which a child says 
things about himself that he ordinarily 
would not tell.” 

Resentment may result if the child 
feels he has been trapped. During the 
treatment the physician participates ac 
tively, and from time to time, as a suit 
able occasion arises, makes suggestions 
to direct the child’s future thinking. 
Thus therapeutic suggestions are incor 
porated in the play. 

Shy, withdrawn children may become 
normal under proper care in which play 
has a part, Pearl Lowenstein of the Jew 
ish Children’s Bureau and Margaret 
Svendson of the Institute for Juvenile 
Research of Chicago have found. These 
workers studied the behavior of 13 girls 
and boys ranging in age from 6 to 8 
years at a small farm camp. 

Under the guidance of a_ psychiatric 
social worker who directed a program 
of play the children gradually lost their 
shyness and became active and aggres 
sive. Other difficulties, shown in dis 
turbed sleep, eating difficulties and 
nervous mannerisms, improved or dis 
appeared at the same time. 

The most encouraging thing about 
this study, they said, was the fact that 
the improvement was often maintained 
after the children returned to the old 


environment. 
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RADIO 


Radio Relay League Gets 
Ready for Spring Floods 


HE END of winter brings the great- 

est hazard to the nation’s communi- 
cation channels. Floods, hurricanes, sleet 
storms and the other queer twists of the 
weather destroy wires and break the 
vital lines of communication during per- 
iods of greatest peril. 

The disastrous Ohio River flood of last 
year has touched off the long-awaited 
spark needed to organize amateur radio 
on a nationwide basis, states the Ameri- 
can Radio Relay League, at its head- 
quarters in West Hartford, Conn. Al- 
ready some sixty emergency coordinators 
of amateur radio have been appointed 
in sizable communities. The coordina- 
tors’ job will be to organize their re- 
gions so that when floods or other catas- 
trophes occur the amateur radio net- 
works can go into effective action and 
communications 





carry the burden of 
trafhic. 

For two decades, notes the League's 
magazine QST editorially, the radio 
amateur has served emergency commun- 
ication. Feats of personal heroism have 
been numerous. Occasionally small 
groups have joined forces. But there 
have been cases where delay, confusion, 
duplication of effort and all the other 
troubles have occurred. It is to prevent 
such happenings in the future that the 
present plans of the League are now be- 
ing effected. 
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PHYSIOLOGY 


Vital Chemicals Made to 
Put Selves On the Spot 


ERTAIN chemicals, among them 
phosphorus and the sodium of com- 
mon table salt, are vitally needed by the 
body. Medical scientists have known this 
for some time from observing the dis- 
astrous results that occur when these 
chemicals are lacking from the diet 
which is the normal source of supply. 
Knowledge of the part these chemicals 
play in the body—phosphorus as an aid 
in bone-building, for example—has been 
gained by examining and analyzing the 
bones and other body tissues after death, 
and correlating these observations of the 
amounts of each chemical in the various 
tissues with the observations of what 
happens when an animal is deprived of 
them. 
Now scientists can get much more 


direct information about what happens 
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to some of these chemicals in the body 
and what they do there. The chemicals 
are made to put themselves on the spot 
and show where they are from the mo- 
ment of entering the body until they 
leave it. This is done by adding to the 
substance under observation a bit of the 
same material, made artificially radio- 
active. That bit of material can be de- 
tected by the powerful rays it is con- 
stantly giving off, just as radium itself 
can be detected by its rays. 

There is no danger from the artificial 
radioactive substances because they lose 
their radioactivity in a short time—14 
hours in the case of radiosodium. In 
fact, this makes it necessary for very fast 
team work between the physicists who 
endow sodium or phosphorus with radio- 
activity and the medical scientists who 
use it for physiological studies. 

Besides observing how substances such 
as phosphorus and sodium are used by 
the body, scientists, by tagging them 
with radioactive material, can learn how 
they are changed by disease and can 
check on radioactive treatment of cancer. 
Radioactive substances for such studies 
are now being produced in quantities 
by the University of California cyclo- 
tron under the direction of Prof. E. O. 


Lawrence. 
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ANIMAL HUSBANDRY 


Green Winter Fodder 
Grown Indoors in Trays 


REEN fodder for winter feeding 

to livestock is made from seeds in 
only six days in a device of British 
invention now being demonstrated at 
the New York Museum of Science and 
Industry at Rockefeller Center. 

The “fodder factory” consists of an 
insulated cabinet containing a series of 
perforated trays. In these are placed 
quantities of grain, legumes, or other 
seed, after soaking for 24 hours. The 
trays are kept at constant temperature, 
and watered from the top. 

At the end of six days, when the 
sprouts have reached a height of six 
inches, the entire contents of the trays 
—sprouts, soft seeds, and roots—are fed 
to the livestock, which relish the suc- 
culent fodder. 

A larger cabinet than the one on dis- 
play in New York is being tried out on a 
workin z scale at a large dairy farm in 
Connecticut. The “fodder factory” is an 
invention of Capt. H. H. B. Lund, of 


England. 
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EXPLORATION 


Famous Russian Chemist 
Suggested Ice-Breaker 


HE LENINGRAD State University 

has prepared for publication a mem- 
orandum by Russia’s world-famous 
nineteenth-century chemist, Dmitri Ivan- 
ovich Mendeleyev, advocating the use 
of an ice-breaker in an attempt to reach 
India trom Russia by sailing around 
the north of Asia, Tass states. 

The memorandum was addressed to 
Count Serge Julievich Witte, Russian 
statesman who was finance minister 
from 1893 to 1903, and prime minister 
of the Czar’s government after the 1905 
revolution. It contains a history of at- 
tempts to reach India by the northern 
sea route and asks for an_ ice-breaker 
to be placed at Mendeleyev’s disposal or 
for permission for the scientist to build 
one. The manuscript is supplemented by 
a design of an ice-breaker with special 
devices for crushing ice, designed by 
Mendeleyev himself. 

Mendeleyev is noted throughout the 
scientific world as the chemist who drew 
up the periodic arrangement of the 92 
elements; his achievement is ranked as 
one of the outstanding in the history of 


science. 
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Largest Cascading 
Transformer Assembled 


NGINEERS at the Los Angeles In- 

stitute of Radiology are assembling 
the world’s largest cascading transform- 
er to step up power obtained from local 
power supplies to 1,000,000 volts to pro- 
duce penetrating X-rays. 

Five separate transformers, each step- 
ping up the current by 200,000 volts, 
will be linked in series to produce a 
current that will generate extremely 
“hard” or short X-rays, useful in treat- 
ing cancer. Only the penetrating short 
rays are useful for cancer, and the higher 
the generating voltage, the greater the 
percentage of the desired radiation. The 
installation is being made by Westing- 
house engineers. 
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MEDICINE 


$10,000 For Prizes in 
Research on Diseases 


ORE than $10,000 will be award- 

ed in 1940, and similar prizes 
every seven years thereafter, by the 
American Academy of Arts and Sciences. 
The prize is to be awarded “for out- 
standing work with reference to the al- 
leviation or cure of diseases affecting 
the human genital organs.” 

The award will be known as the 
Francis Amory Septennial Prize and is 
made in compliance with the require- 
ments of a gift under the will of the 
late Francis Amory of Beverly, Mass. 

No formal nominations, treatises or 
essays are required, but the Amory 
Fund Committee invites suggestions for 
the first award in 1940. It rests with this 
committee to decide whether the award 
shall be made at the end of any of the 
seven-year periods, and whether they 
shall be given to one or more individ- 
uals. 

Further information may be obtained 
from the committee at 28 Newbury St., 


Boston. 
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ETH NOLOGY 


Irish Missionaries Spoke 
Own Language in Germany 


RISH missionaries who came to central 

Germany from the sixth to the eighth 
century, bringing the gospel that St. Pat- 
rick had carried to them still earlier, 
had no difficulty in making themselves 
understood. There were plenty of people 
in Germany at that time who spoke a 
Celtic language very similar to ancient 
Gaelic, is the belief of Prof. Emil Menke- 
Gluckert of the Dresden Technical Col- 
lege. 

Evidence is scrappy and scattered, but 
in Prof. Menke-Gluckert’s opinion sufh- 
cient. There are numerous place-names 
in central and western Germany that 
can be traced to a Celtic origin. A record 
of a notable sermon by a preacher named 
Gallus includes the statement that after- 
wards it was “interpreted” to a German- 
speaking audience at Constance by an- 
other priest; if Gallus had spoken Ger- 
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man, the services of an interpreter would 
not have been needed. 

A telling point, the German scientist 
feels, is the total absence of any Celtic- 
German dictionaries or grammars dating 
from that period. Such bilingual aids are 
always among the first books developed 
in any foreign missionary effort. The 
only books of that date are Gospels and 
other devotional works in Latin, with 
glosses or marginal notes in Gaelic, 
never in German. 

It is well known, of course, that the 
pre-German population of the Rhine and 
Danube valleys was Celtic. Prof. Menke- 
Gluckert’s hypothesis is that when the 
conquering Germanic tribes moved in, 
they made themselves into an aristocratic 
class of masters, under whom the de- 
scendants of the original owners of the 
land lived as an inferior class, speaking 
their own language. Only after the rise 
of a dynasty of Frankish Christian kings 
who sought closer contact with Rome, 
he says, did the common use of the Cel- 
tic language, and with it the predomi- 
nant influence of Irish missionaries, die 
out among the mass of the populace. 
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Mental Expenditures Needed 
For Moral and Social Ends 


REEDOM of the human mind and 

the extension of its powers in the 
fields of religion, education, social in- 
stitutions and personal relationships are 
urged as necessary to save civilization by 
Dr. Joseph K. Hart, of Teachers Col- 
lege, Columbia University. 

The world today is half dogmatic and 
half experimental, Dr. Hart complains. 
The dogmatic half does not hesitate to 
make use of the machines, tools, and es- 
pecially the weapons developed by the 
experimental half but fails to allow the 
extension of experimental methods into 
their own realm. The result, he fore- 
sees will be the use of the tools of 
research for the destruction of man and 
an eventual surrender of intellectual free- 
dom in a world of stultifying despotism. 

As a way out, he proposes matching 
the expenditures of mind for more than 
three centuries on natural theories, in- 
ventions and technologies, with an equal 
expenditure of mind in social and moral 
directions. 

“In no other way,” he says, “can so- 
cial progress overtake material develop- 
ment and give to research technology 
the social direction that it has lacked 
these three hundred years.” 
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Documentation Conference 
To Be Held in Oxford 


ORLD problems in documenta- 

tion will be discussed at an in- 
ternational conference to be held at Ox- 
ford next September, Dr. S. C. Bradford 
of the Science Museum Library has an- 
nounced. 

Sir William Bragg, president of Brit- 
ain’s Royal Society, will be the presi- 
dent of the conference, which will be 
the fourteenth international gathering 
under the International Federation for 
Documentation, the organization which 
binds together those national associa- 
tions devoted to the organization of 
knowledge in its broad aspects. 

Specialists from many countries are 
expected to attend to read papers and 
discuss classification of knowledge, mi- 
crofilming, archives, bibliographies, and 
many other subjects. 

The World Congress of Documenta- 
tion held last August at Paris asked 
the International Federation for Docu- 
mentation to widen its scope and this 
year reports on the present state of bib- 
liographical work in such fields of learn- 
ing as archaeology, economics, history, 
linguistics, in addition to the natural 
sciences, are expected. 

The international conference will be 
held Sept. 21-26, just prior to the meet- 
ing of Britain’s national documentation 
organization, the Association of Special 
Libraries and Information Bureaux. 
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Greek Acropolis Found 
Near Port of Marseilles 


OUNDATIONS of a Greek acropolis 

have been discovered near Marseilles 
by Henri Roland, archaeologist, of Saint- 
Remy. 

The acropolis consists of a fort, appar- 
ently built by the Greeks who founded 
Massila, later Marseilles. The fort would 
have served to defend the plateau from 
invasion, and to cut off passage towards 
the north. 

Greek coins from the period between 
the sixth century B. C. to the Christian 
era have been unearthed at the ancient 
fort, and also many pieces of broken 
pottery. 

Archaeologists attach special interest 
to the discoveries, since ruins of the time 
of Greek influence in southern France 
are rare. 

Science News Letter, March 12, 1938 








ENGINEERING 


Science News Letter, for March 12, 1938 


Pictures Through a Pipe 


Coaxial Cable Will Carry 2880 Telegrams Simultaneously ; 
Economical in Operation Though Costly to Construct 


By RONALD L. IVES 


yb pictures, poured through a 
pipe for hundreds of miles and then 
sprayed on a screen, are the latest 
ichievement of the designers of the coax 
ial cable, a message pipe that carries a 
television image, or 240 telephone mes 
sages, or 2880 telegrams simultaneously 
irom one city to another with less loss 
of quality than any other cable yet de 
signed. 

Literally a pipe, the coaxial cable con 
sists of a tube surrounding a wire, from 
which it is insulated with hard rubber 
spacers. This carefully suspended and in 
sulated wire does not do all the work, 
by any means. The things that go on 
inside the hollow of the coaxial cable 
are very complex, and they are per 
formed partly by the central wire, part 
ly by the hollow space surrounding it, 
and partly by the inner surface of the 
tubular cable itself. There are several 
transmission jobs to do, and each part 
of the entire set up carries its share of 


the load. 
Multiple Carrying Job 


For one thing, the coaxial cable has 
more to carry than its great complex 
of television, telephone, and telegraph 
circuits. The waves carrying these mes 
sages need to have new power put be 
hind them every so often, to give them 
a boost and pep them up when they 
begin to grow weak and run down. 
The engineers therefore devised means 
for sending power over the cable along 
with the messages, so that repeaters at 
isolated points could be operated with 
out the use of expensive local generat 
ing plants. Compressed non inflammable 
gas within the tube keeps the inner wire 
and the insulating spacers dry, and a de 
crease in the gas pressure warns of 
trouble long before an actual break 
down occurs. 

Recently, engineers of the Bell Tele 
phone Laboratories sent newsreel pic 
tures and sound from New York to 
Philadelphia via this cable. Using a 
screen eight inches square, images of a 
tennis game were received with such 
great clarity that the ball could be fol- 
lowed without difhculty. Motion picture 


film was fed into the New York trans 
mitter, where a 44 foot scanning disc, 
made from a circular saw, cuts the in- 
dividual pictures up into 240 elements, 
each of which was transmitted on a 
separate frequency band to Philadelphia 
over the coaxial cable, received there, 
and projected onto a fluorescent screen 
by means of a stream of electrons. 
Although it does not distort the sig- 
nals to any extent, the coaxial cable 
conducts the different frequencies with 
slightly different special 
equipment, to compensate for these de- 
lays, had to be invented and manutfac- 
tured to compensate for this. Now, with 
these compensating devices, signals start- 
ing from New York at the same time 
arrive in Philadelphia within one quar- 
ter of a millionth of a second of each 


speeds, and 


other. 


Many Relays Needed 


Signals traveling over the cable be- 
come weak rather rapidly. In the old 
days, a telephone call to San Francisco 
from New York was impossible unless 
an operator listened at Chicago and re- 
peated the message received there into 
the San Francisco line. Today, vacuum 
tubes do the repeating in the same man- 
ner that the amplifying tubes in your 
radio make the weak signals picked up 
by the aerial audible all over the neigh- 
borhood. With the old multi-wire cables, 
a separate system was necessary for each 
pair of wires at each repeater station. 
Now, one repeater at each station does 
all the amplifying, saving cost, space, 
and trouble due to the complexity and 
number of the old style repeaters. 

Repeaters on the coaxial lines are nec- 
essary at intervals of not more than ten 
miles. This means that between New 
York and Philadelphia there are ten re- 
peater stations, each containing one re- 
peater for each direction of transmis- 
sion. Special repeaters had to be de- 
veloped for use with this cable, and 
developing the special new style vacuum 
tubes caused designers and glass-blowers 
many a sleepless night. 

Discovered two generations ago, the 
coaxial principle was useless to commun- 
ication engineers until the development 
of the modern vacuum tube. Now, the 


number of signals which can be simul- 
taneously carried over the cable is limit- 
ed only by the repeater and terminal 
equipment. The coaxial cable will carry 
anything that is fed to it. Engineers are 
now at work developing better feeding 
equipment. 

Theoretically, the cable is very simple. 
Just put a wire inside a tube, with the 
center line of the wire on the center 
line of the tube, and you have a coaxial 
cable. Long ago it was discovered that 
a coaxial cable, in practice, worked al- 
most exactly as called for by theory. 
The problem lay, not in making the 
cable work, but in making _ sections of 
cable more than a few feet long. Ob- 
viously, building two ninety-five mile 
lengths of cable in ten-foot sections, all 





THE IMAGES START HERE 


A rebuilt circular saw is used as a scan- 
ning disk at the Bell Laboratories in New 
York City, where images originate. So fast 
does this disk rotate that special equip- 
ment had to be designed to keep air fric- 
tion from heating it dangerously. The 
metal casing by the man’s hand is the 
ventilating housing around the scanning 
mechanism. 
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by hand, would make the cost prohibi- 
tive. 

Telephone engineers had to lay aside 
their voltmeters and slide rules for a 
time and invent machinery that would 
make this cable in lengths of at least 
500 feet. When this was done, a test 
section of cable, two miles long, was 
installed, and all possible difficulties 
solved before the dimensions of the long 
cables were decided upon. The finished 
New York - Philadelphia cable is only 
seven-eighths of an inch in diameter, 
and this includes two coaxial lines, eight 
ordinary wire lines, insulation, and a 
lead sheath. This is only one-ninth the 
size of a standard size toll cable. 


Current Travels in “Skin” 


Currents in the coaxial cable don’t 
travel in the same manner as those in a 
lamp cord. High frequency currents, 
like those used in modern long-distance 
telephone transmissions, travel on the 
outer portions of the wires. The higher 
the frequency, the more they tend to 
travel in the surface of the wire, or 
“skin.” Because of this, the outer tube 
of the cable carries the signals on its 
inner surface, while interfering currents, 
like “static,” ride its outer layers, and 
cannot mix with the signals. As the sig- 
nal frequencies increase, more and more 
of the current tends to travel as a radio 
signal, guided by the cable structure, 
and imprisoned by the outer tube. 

Manufacturing of the final cable was 
done by machine, and lengths of more 
than five hundred feet were produced. 
Hard rubber insulating discs were 
stamped out of stock sheets, then cooled 
off until they were springy, and snapped 
onto the central wire at regular inter- 
vals. 


Locked in Copper Jacket 


Then the outer tube was spun on 
by special machines which assembled it 
from strips of rolled copper so shaped 
that they would interlock. This com- 
pleted the electrical portion of the coax- 
ial unit, but a double steel armor was 
necessary over the outer tube to protect 
it from crushing during installation. 
Two coaxial units and eight wires are 
bound together with paper wrapping 
and sheathed in lead to make the com- 
pleted cable. 

Before installation, each 500 foot 
length of coaxial cable was tested for 
each of several possible troubles, then 
sections were pulled into underground 
conduit, and the ends spliced, specially- 
designed tools being used in the work. 
Gas under pressure is contained in the 
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cable to keep the humidity constant. 
Any change in gas pressure indicates 
trouble in the cable, and by locating the 
pressure change, the defective section of 
cable can be cut out and replaced before 
an actual breakdown occurs. 

Repeaters were placed in manholes 
along the route, each repeater being de- 
signed to operate for weeks or months 
without attention, and a special control 
current for the repeaters travels over the 
cable, one voice channel being devoted 
to it. Changes in temperature change 
the operation of the cable. Burying the 
cable reduces these changes, but special 
automatic compensators have been de- 
signed to eliminate their effects entirely. 

Each repeater is as large as two good 
radio sets, and is schielded in a metal 
container similar to a radio shield. All 
repeater equipment, from the long-life 
filaments in the repeater tubes to the 
specially-insulated transformers and con- 
densers, is designed to have an enor- 
mous margin of safety, for engineers 
have learned that breakdowns are ex- 
pensive. 


Increasing Number of Signals 


Engineers have for years been harassed 
by the problem of where to put more 
wires, and how to increase the number 
of signals that can be sent over a single 
pair of wires. Long ago, methods of 
sending more than one signal at a time 
over a single pair of wires were de- 
veloped, but the limitations of standard 
cable made application of these methods 
difficult, and impossible at higher fre- 
quencies. Television transmission, for 
example, must have channels that will 
carry very high frequency signals with- 
out distortion if a detailed image is 
wanted. 

Vith the coaxial cable, now capable 
of carrying a million-cycle wave band, 
and using one set of repeaters at each 
station, much of the congestion trouble 
is solved. Once, 240 voice channels 
cessitated 240 repeaters. Now only one 
repeater, with correspondingly less pow- 
er need and fewer chances of getting 
out of order, is needed. Nine coaxial 
cables can be installed in the conduits 
that now carry a single standard tol! 
cable. 

The problem of where to put more 
wires is by no means solved. In a few 
years, engineers will worry about where 
to put more coaxial cables. But the cable 
does make possible advances in the com- 
munication industry which will save it, 
for some years at least, from becoming 
bogged down by its own conplexity. 

Today, in the thickly-settled industrial 





IT ISN’T VERY BIG 


The coaxial cable is only seven-eighths of 
an inch in diameter, and within its lead 
sheath are two coaxial channels, each cap- 
able of carrying a million-cycle band, and 
eight wires for controls or any other de- 
sired use. So complex and difficult is the 
construction of this cable that special 
stranding machines had to be developed 
before construction was started, and spec- 
ial tools were invented for its installation. 


areas, there is no such thing as a tele- 
phone wire, or a telegraph wire. Wire 
lines carry all sorts of communications. 
Only the very local lines have a single 
use. Trunk lines may be carrying at any 
time such widely diverse things as radio 
programs, telephone calls, telegrams, 
wirephotos, and even police alarms. As 
our civilization becomes more complex, 
the number of uses of a wire channel 
increases greatly. 

Several generations ago, before the 
underground cable was developed, the 
tangle of overhead wires threatened to 
become unmanageable. Today, the un- 
derground cable sometimes becomes a 
problem, for it has to share the space 
under the paving and over the subway 
with power wires, gas, water and sewer 
pipes, often with steam pipes and pneu- 
matic lines. Intercity lines have right-of- 











SOON TO COME? 


Television broadcasts to the general public have been predicted for many years, but 

the corner around which commercial television was reputed to be has not yet been found. 

Lack of transmission channels, one of the great obstacles, can be partly rectified by 

the use of coaxial cables for intercity transmission. High cost seems to be the chief 
remaining obstacle. 


way problems which are becoming more 


acute each year. 


Coaxial cables will not be a cureall, 


but they will allow service to be in 
creased to nine times the present volume 
with the existing cable ducts. After that 

but the engineers have enough trouble 
already! 

Television broadcasting has long been 
cursed with a problem even worse than 
that of the telephone engineer. Televis 
ion needs a very wide band of frequen 
cies for a single image. These wide chan 
nels are available only on the very short 
waves, whose effective range is limited 
to “sight distance” from the transmit 
ter. Rebroadcasting of the same pro 
gram from many stations, which 1s 
standard practice today in sound broad 
casting, has heretofore been impossible 
in the case of television because there 
were no wire channels between broad 
casting stations over which the television 
signals could be sent for rebroadcast 
ing. The coaxial cable, although de 
signed as a communication channel, and 
a “television pipe” 
television 


not specifically as 
may speed the coming of 
broadcasts and rebroadcasts because it 
can carry the frequencies necessary for 
television transmission. 

Television’s future is very uncertain. 


Undoubtedly, more and better television 


transmissions will be available in the fu 
ture, but whether that will be in a few 


years, or a few decades, or a few cen- 
turies, the engineers will not predict. 
Ten years have already elapsed since 
television itnages were wired from Wash- 
ington, D. C., to New York City. Great 
improvements have been made in the 
quality of the received image in that dec- 
ade, but each improvement has necessi- 
tated a wider channel. Today, with mod- 
ern technique, each line in the image 
requires as wide a channel as one tele- 
phone conversation. Hence, while a tele- 
phone conversation from New York to 
Philadelphia costs 65 cents in the day- 
time, a television conversation would 
cost $156.65, if the rates were based on 
the channel width used. 

Cost, rather than anything else, will 
be the major factor retarding television 
development. Few people, for example, 
could afford to make a television call 
from New York to San Francisco at 
rates based on channel use. If, as, and 
when people want to see their friends 
while telephoning to them, the channels 
will be in readiness. It seems, however, 
that a visit would be very much cheaper 
than a television interview. 

Telephone engineers are not satisfied 
with their million-cycle cable. Why not 
use the cable to its full capacity? Why 
not install new terminal equipment and 
repeaters capable of handling two mil- 
lion cycles—why not five million? In 
the various communication laboratories 


scientists are already making, testing, 
and improving repeater and terminal 
equipment to care for a band of two 
million cycles, which carry 480o-line tele- 
vision images, 480 telephone or wire- 
photo’ signals, or 5760 telegrams. 

If a 2%4-million cycle band is made 
usable, television images eight inches 
high will have 65 lines to the inch, 
which will look better than the average 
newspaper illustration. Perhaps television 
will then become a pleasure, rather than 
a strain, to watch, and those who have 
the price can sit at home and observe 
activities anywhere in the world. 

This article was edited from manuscript pre- 
pared by Science Service for use in illustrated 
newspaper magazines. Copyright, 1938, by 
Every-Week Magazine and Science Service. 
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ARCH AEOLOGY 


Hill Feared by Natives 
Yields African Secrets 


HILL with a tongue-twister name 
has been yielding graves and other 
clues to South Africa’s past. 

This hill named Mapungubwe is on 
the bank of Kipling’s “great, greasy, 
grey-green Limpopo River.” 

Awe-struck natives always said climb- 
ing Mapungubwe meant death. Their 
ancestors had buried treasures up there, 
and no one dared even to point to the 
sacred hill, in the wild region where it 
lay. 

But five years ago, a group of white 
men located the hill and found what 
they hoped for—buried treasure. It was, 
in fact, a skeleton with numerous orna- 
ments of gold plate. 

Fortunately, the treasure hunters were 
educated men, and one reported the find 
to the University of Pretoria. From then 
on, Mapungubwe has been probed by 
eager scientists, seeking a long-lost chap- 
ter of prehistory. 

In a big archaeological volume called 
“Mapungubwe,” Prof. Leo Fouche of 
the University of Pretoria and other 
scientists give a progress report. 

Excavations have dispelled native mys- 
teries, showing that the hill was oc- 
cupied by two separate peoples. After 
several centuries, they left. There was 
no fighting, no hasty departure, judg- 
ing by lack of confusion in the ruins. 

But before the people went down the 
hill for the last time, they apparently 
buried their sacred objects with their 
chief. One grave, nicknamed the Scep- 
ter Burial, contained a skeleton buried 
with a gold scepter in one hand. 

This episode in African prehistory 


Dt ates 











happened in the Middle Ages, so the 
evidence mainly suggests. 
Archaeologists are now puzzled to 
know what these early Africans were 
like. Skulls they have seen are not true 
Negro type. They may represent a mix- 
ture, even including distant foreigners. 


BOTANY 
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Urging extended digging to north and 
south of Mapungubwe, Prof. Fouche 
declares that deeper knowledge of native 
failures and achievements in Africa's 
past may aid Britain in improving its 
relations with native subjects. 

Science News Letter, March 12, 1938 


Seeds Sleep 60 Years, 
Sprout When Houses Fall 


NOW-WHITE’S long slumber, be- 
fore the Prince kissed her awake, is 
made to seem a brief cat-nap by compari- 
son with the record of tobacco seeds ac- 
cidently hidden under houses in Costa 
Rica. These tiny seeds have remained 
dormant as long as the houses stood— 
sixty years or more—and are aroused to 
germination and growth when the 
houses are knocked down by an earth- 
quake or demolished by their owners. 
The tale of the sleeping seeds was 
told by W. A. Archer, botanist for- the 
U. S. Department of Agriculture, who 
has just returned after four years as a 
plant explorer in Latin America. Mr. 
Archer’s special objective was to find 
new varieties of tobacco, but he has also 
brought back seeds of many other kinds 
of plants. 
A couple of generations ago, he stated, 
a good deal of tobacco used to be raised 
in Costa Rica. In recent years the crop 
has been given up. But in the earth 
under the basementless houses are large 
numbers of tobacco‘ seeds, and when a 
house is destroyed, rain and sun have 
a chance to make them grow. By col- 
lecting seed from these volunteer tobac- 
co crops amid house ruins, Mr. Archer 
was able to save for experimental and 
breeding purposes a number of tobacco 
varieties long since out of cultivation. 
Another find of possible importance 
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to American agriculture (and circuses) 
consists of two or three varieties of giant 
peanuts that are at home in the Brazil- 
ian state of Matto Grosso. The kernels 
of these peanuts are bigger than the 
whole nuts, shells and all, commonly 
found on American peanut stands. 

Mr. Archer pooh-poohed the notion 
that a plant explorer’s life is one of ro- 
mance and danger. It takes you into 
strange places, yes, he said. But that 
usually means merely that you have a 
hard time finding a place to sleep, an 
even harder time getting properly cooked 
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food, and that you can’t trust the drink- 
ing water—and even less the native al- 
coholic beverages. However, he added 
philosophically, you can always eat ba- 
nanas. They may become monotonous, 
but at least they're dependable. 

Perils of snakes he shrugged off. In 
the whole four years, he declared, he saw 
exactly three wild snakes. The real dan- 
ger in the American tropics comes from 
insects that carry a variety of most un- 
godly diseases. 
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London is seeking to lessen its famous 
fogs by a campaign against smoke. 
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ROOTS WITHOUT PLANTS—Dr. Philip 
R. White of the Rockefeller Institute 
for Medical Research. 
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EVOLUTION TO ORDER — Dr. Albert 
Blakeslee of the Carnegie Institution of 
Washington. 


In the Science Service series of radio dis- 
cussions led by Watson Davis, Director, 
over the Columbia Broadcasting System. 
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Leafy Umbrellas 


LANTS hold their leaves over their 

roots like umbrellas, thereby prevent- 
ing much rain that might otherwise 
reach them from falling all the way to 
the ground. To that extent plants are 
their own enemies. 

That trees do this sort of thing is 
something we have all experienced. Who 
has not sought shelter under the thick 
canopy of a big tree during a shower, 
even though the weather-wise counsel 
against it because of lightning risk? 

But even humbler plants, the herbs 
of the prairies and meadows, also hold 
up leaf-umbrellas against these possible 
benefits to their roots. a CU E. Clark 
ot the University of Nebraska has made 
elaborate measurements of rain-intercep- 
tion by leaves of prairie herbs. 

Dr. Clark simulated conditions of na 
ture as nearly as possible. He laid out 
squares ol prairie vegetation of known 
area (“quadrats”). One-fiftth of each 
quadrat had the plants growing in shal- 
low pans buried to the edges, so that 
the amount of water reaching the soil 
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could be accurately measured. Water 
was supplied from sprinkler bottles. 
The proportion of water intercepted 
by the leaves varied greatly with the 
intensity of the artificial showers. A gen- 
tle one, of one-eighth inch in 30 min- 
utes, could get only 26 per cent. of its 
water through a covering of buffalo grass 
to the soil beneath. A harder rain, a 
quarter-inch in 30 minutes, sent 69 per 
cent. of its moisture through to the 
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ground. A downpour of half an inch in 
half an hour got 83 per cent. through. 
These interceptions of rain are prac- 
tically all net loss to the soil, and of 
course also to the thirsty roots that are 
in the soil. The totals per acre are enor- 
mous. For instance, Dr. Clark calculates 
that wheat, intercepting 52 per cent of 
half an inch in half an hour, causes a 
loss per acre of over 29 tons of water. 
Science News Letter, March 12, 1938 


Washing Removes Vitamin D 
Raw Materials From Skin 


OU PLAY a few sets of tennis, or 

toss a medicine ball, or take some 
other kind of vigorous exercise in the 
sunshine. You come in to the shower 
feeling full of pep and vitamins. You 
rub yourself down briskly with a rough 
towel, and feel even better. But you've 
lost a good part of the vitamin you have 
just been acquiring! 

For now it appears that the shower 
and rubdown that are orthodox parts 
of the American exercise and health 
ritual actually remove from the skin 
some of the stuff that vitamin D is made 
of. This is the conclusion of experiments 
at the Institutum Divi Thomae in Cin- 
cinnati, performed by Agnes C. Helmer 
and Rev. Cornelius H. Jansen. 

In the experiments, groups of stu- 
dents, after exercising, had their bodies 
above the waist washed with clear wa- 
ter, which was all carefully saved and 
evaporated down. ‘1ae terry cloths with 
which the students dried themselves 
were also saved. The residue from the 
washing and the terry cloths was ex- 
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tracted with ether, and the material thus 
obtained subjected to ultraviolet irradi- 
ation and fed to rats afflicted with 
rickets. 

The defective bones of the rats healed 
up, showing that the athletes’ “wash- 
ings” had contained the precursor or 
raw material for vitamin D, which was 
then converted into the vitamin by the 
ultraviolet treatment. 

In a second experiment the students 
were first irradiated with ultraviolet and 
the extracts then made in a similar man- 
ner. The results with rats proved that 
the washing had removed vitamin D 
itself from the boys’ skins. 

In their conclusions the experiment- 
ers state: “There is definite evidence 
that the secretions from the skin con- 
tain precursors of vitamin D, which af- 
ter irradiation are due to be reabsorbed 
by the body, and the removal of which 
tends to produce a dearth of the vita- 
min unless it be supplied in some other 
form.” 

Science News Letter, March 12, 1938 


Duke University to Have 
Graduate Forestry School 


GRADUATE school of forestry, 

the first of its kind in the South 
and the third in the United States, will 
be open for students next fall at Duke 
University. The other two are at Har- 
vard and Yale universities. 

No undergraduate courses will be 
given in the new school, and only candi- 
dates presenting bachelor’s degrees, in 
suitable pre-forestry subjects, will be ac- 
cepted. The course will lead to the de- 
gree Master of Forestry. 

Science News Letter, March 12, 1938 
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Science—lIllustration 

Scientiric ILLusrration —John L. 
Ridgway—Stanford Univ. Press, 173 p., 
illus., $4. A guide and handbook to the 
many intricacies of putting pictures of 
all sorts in research publications. Even 
those who are not professional illustra- 
tors—or amateurs—will be interested in 
reading this book by the scientific illus- 
trator of the California Institute of Tech- 
nology and the Carnegie Institution of 


Washington. 
Science News Letter, March 12, 1938 


Peace 
Norway AND THE Nospet PEaAcE Prize 
—QOscar J. Falnes— Columbia Univ. 
Press, 332 p., $3.50. That local back- 
ground in the midst of which the Nor- 
wegian Storting’s Nobel Committee and 
the Norwegian Nobel Institute have for 
nearly four decades administered the 
Nobel Peace Prize is the chief subject 
of this book. 
Science News Letter, March 12, 1938 


Anthropology 

THe AMERICAN INDIAN (3d ed.) — 
Clark Wissler—Oxford Univ. Press, 466 
p., illus., maps, $3.75. A new edition of 
Prof. Wissler’s well-known work is wel- 
come, since it holds a distinctive place in 
anthropological literature. It includes 
data on archaeology, somatology, and 
ethnology, presenting a comprehensive 
picture of the native culture of the New 
World, thus far discovered. 


Science News Letter, March 12, 1938 


Archacology 

Winona Vittace: A XII tH Century 
SETTLEMENT With A Batt Court NEar 
Fiacstarr, Artzona—J. C. McGregor— 
Northern Arizona Society of Science and 
Art, 53 p. illus., 75 c. A new phase of 
Southwest Indian culture, found at this 
ruined village, is described. The pattern 
of living is seen as a mixture of three 
Indian cultures: Pueblo, Hohokam, and 
Mogollon. 

Science News Letter, March 12, 1938 

Physics 

A Cotiece Course 1n Sounp Waves 
AND Acoustics —M. Y. Colby — Holt, 
356 p., $2.80. A new college text for 
second-year physics students who have 
the background of the elementary gen- 
eral course. 


Science News Letter, March 12, 1938 


Mental Hygiene 
A PEpDIATRICIAN IN SEARCH OF MENTAL 
Hycienr—Bronson Crothers—Common- 


wealth Fund, 271 p., $2. The author is 


both a practising pediatrician and assist- 
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ant professor at Harvard Medical School. 
He writes for fellow pediatricians and 
medical educators as well as for mental 
hygienists on a subject of interest to all 


three. 
Science News Letter, March 12, 1938 


Astronomy 
ANNALS OF THE AsTRONOMICAL OBSER- 
vATorY OF Harvarp Co.t.ece. Vol. 105: 
TERCENTENARY Papers—Harlow Shap- 
ley, Director—Harvard Observatory, 632 
p., illus., $8. Original reports of re- 
searches in astronomy, published in con- 
nection with the celebration of the Har- 
vard Tercentenary. Some of them were 
presented in part at the time of the 
meetings and are here published in full; 
others are offered here for the first time. 
The greater part of the 32 papers are 
on galactic and spectrographic subjects. 
Science News Letter, March 12, 1938 


Geology 
Tue Ace or THE EartH—( New ed.) 
—Arthur Holmes—Thomas Nelson, 287 
p., 60 c. A masterpiece of accurate, clear, 
understandable scientific writing brought 
thoroughly up to date. “Required read- 
ing” for all interested in earth sciences. 
Science News Letter, March 12, 1938 


Mythology 

Moons, Mytus anp Man—H. S. Bel- 
lamy—Harper, 351 p., $3. More ingen- 
ious than convincing is this author's 
rather strained effort to build up an en- 
tirely new cosmogony around a revi- 
sion of the long-discredited “cosmic ice” 
theory. 
» Letter, March 12, 1938 


Science Ne 
Archacology—aAgriculture 
Mowenyjo-Daro AND THE ClviILIza- 
TION oF ANCIENT INDIA—N. C. Chaud- 
hury—Chem. Pub. Co. of N. Y., 30 p., 
$1. Discusses particularly the agricul- 
tural crops and practices of India’s earli- 
est known civilization. 
Science News Letter, March 12, 1938 


Psychology 
Tue PsycHotocy oF Earty GrowTH 
—Arnold Gesell and Helen Thompson, 
assisted by Catherine S. Amatruda — 
Macmillan, 290 p., $4. A technical work 
of interest to psychologists and others 
who measure the mental development of 
young children. This volume supple- 
ments previous reports of the Yale 
studies of infancy and “deals particu- 
larly with the biometric aspects of the 
normative investigation.” 
Science News Letter, March 12, 1938 
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Sociology 

THe Pustic AssisTANCE WorKER: 
His ResponsiBitiry To THE APPLICANT, 
THE CoMMUNITy, AND Himse_r—Rus- 
sell H. Kurtz, ed.—Russell Sage Foun- 
dation, 224 p., $1. Written by a group 
of experts in this field for the use of 
workers. The foreword points out that 
the emphasis is on the “human” rather 
than the routine aspects of the service 


rendered. 
Science News Letter, March 12, 1938 


Medicine 

Napoceon, A Doctor's BiocrapHy— 
Boris Sokoloff—Prentice-Hall, 292 p., 
$3.25. Napoleon, apparently, suffered 
from a surprising number of diseases, 
even at the height of his career. The 
author describes and interprets Napo 
leon’s life as influenced by symptoms of 
these ailments. 

Science News Letter, March 12, 19388 

Psychelogy 

Expressive Movements RELATED To 
Feetinc of Dominance—Philip Eisen- 
berg—Archives of Psychology, 73 p., $1. 
Do you read rapidly? Dr. Eisenberg has 
found that dominant men write more 
rapidly and walk more slowly than their 
more submissive fellows. In this volume 
this author makes a technical report of 


this and other findings. 
Science News Letter, March 12, 19388 


Child Psychology 

THe DeveLopMENT oF  LINQUISTIC 
SKILL IN Twins, SINGLETONS WITH Sip 
LINGS, AND ONLY CHILDREN From AGE 
Five to Ten Years—Edith A. Davis 
Univ. of Minnesota, 165 p., $2. A tech 
nical report of interest particularly to 
educators and psychologists working with 
children of school age. 

Science News Letter, March 12, 1938 


Psychology 

Minp 1n Transition—Joseph K. Hart 
—Covici Friede, 413 p., $3.50. See page 
169. 
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Archacology 

Mapuncuswe, Ancient Bantu Civitt- 
ZATION ON THE Limpopo — Lea Foughé, 
ed.—Cambridge (Macmillan), 183 p., 
44 plates, 8 maps and plans, $15." (See 
page 172.) a 
Science News Letter, March, 12, 1938 
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Zoology : 
LaBoraTory Di rRECTIONS IN COLLEGE 

ZooLocy — (Rev. ed.) — Henry Lane 

Bruner—Macmillan, 163 p., $1.75. 


Science News Letter,, March 12, 1938 
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Biegraphy 


AupuBON THE Naturauist: A History 
or His Lire anp Time—Francis Hobart 
Herrick—A ppleton-Century, 500 p., il- 
lus., $6. This is a second edition; but 
since the first edition appeared 21 years 
ago it practically counts as a new book. 
Despite the spate of Audubon books that 
has been flowing from the presses of 
late, this exhaustive, scholarly, richly il- 
lustrated work will easily hold its own. 
Audubon scholars and _ ornithologists 
generally will welcome opportunity to 
acquire a highly desirable work that has 


been out of print for some time. 
Science News Letter, March 12, 1938 


General Science 
ScrIENCE IN Our LIvEs 
Gruenberg and Samuel P. Unzicker 
World, 750 p., illus., $1.76. A textbook 
by the present authors can be depended 
on to be no routine job, but a thought- 
fully developed presentation of carefully 
selected facts, designed not only to 
stock the young student’s mind with es- 
sential information but to develop in 


him the scientific habit of thought. 
News Letter, March 12, 1938 
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Cardening 

GarpvEN Buss tn Cotor—J. Horace 
McFarland, R. Marion Hatton, Daniel 
J. Foley—Macmillan, 296 p., illus., $3.50. 
Crocuses and precocious jonquils are al- 
ready up in your garden; tulips and hya- 
cinths will be along soon. Here is a book 
with many bright-colored pictures, and 


more in halftone, that tells about them. 
Science News Letter, March 12, 1938 


Physiology 
Steep CuHaracteristics: How THey 
Vary AND React To CHANGING ConpI- 
TIONS IN THE Group AND THE INDIVvID- 
vat—N. Kleitman, F, J. Mullin, N. R. 
Cooperman and S. Titelbaum—Univ. of 
Chicago Press, 87 p., $1. Report of an 
investigation by members of the physiol- 
ogy department of the University of Chi- 
cago. For scientific readers. 
Science News Letter, March 12, 1938 


Geology 

Tue Gotp Missus: A Woman Pros- 
PECTOR IN Sierra Leone — Katharine 
Fowler-Lunn—Norton, 301 p., illus., $3. 
It wasn’t the gold that attracted Mrs. 
Fowler-Lunn, but the search 
for it, the overcoming of obstacles placed 
in the way of the search by heat, and 
disease, and jungles and the madness 
that comes from solitude. Although it 
is primarily the story of a search for 


ceaseless 
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gold, the book is also a valuable study 
of the psychology of a woman success- 
fully chasing a dream that is usually a 


man’s. 
Science News Letter, March 12, 1938 


Engineering 
Air ConpiTiontInc — FurNACES AND 
Unit Heaters—J. Ralph Dalzell — 
American Technical Soc., 430 p., $3. A 
text and reference book dealing with 
the application of gravity and mechan- 
ical furnaces, air conditioning for win- 
ter and summer, and the application 
of unit heaters in commercial and do- 
mestic heating. 
Science News Letter, March 12, 1938 


Biology—Medicine 

Tue Span o§ Lire—William M. Ma- 
lisoff—Lippineott, 339 p., $2.50. A dis- 
cussion of what is dear to most of us 
and what we instinctively wish to cling 
to as long as possible. The author is 
editor of the “Philosophy of Science” 
and he treats his subject comprehensive- 


ly, factually and philosophically. 
Science News Letter, March 12, 1938 


Social Economics 

Livinc on A Moperate INcome: THE 
INCOMES AND EXPENDITURES OF STREET- 
Car Men’s AND CLerKs’ FaMILIEs IN THE 
San Francisco Bay Recion—Emily H. 
Huntington and Mary Gorringe Luck— 
Univ. California Press, 206 p., $2. Issued 
under the auspices of the Heller Com- 
mittee for Research in Social Economics 
of the University of California, and the 
American Council of the Institute of Pa- 
cific Relations. Actual expenditures for 
specific items are shown in the numerous 


tables. 
Science News Letter, March 12, 1938 


Biology 
LaBporaTory MANUAL FOR GENERAL 
Biococy—Leslie A. Kenoyer and Henry 
N. Goddard—Harper, 73 p. XXVII 
plates, 75 c. 
Science News Letter, March 12, 1938 


Geography 
In Lirrce America Witn Byrp—Joe 
Hill, Jr., and Ola Davis Hill—Ginn, 264 
p., illus., $1. The youngest man on the 
second Byrd expedition, collaborating 
with his mother, has given us a very at- 
tractive book about life in the Antarctic. 
It is intended primarily for school chil- 
dren, but the simple, informative style 
and the numerous pictures make it “good 
reading” for any age. 
Science News Letter, March 12, 1938 
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Conservation 

Tue River—Pare Lorentz—Stackpole, 
64 p., pictures and text, $2. Dynamic pic- 
tures, captioned in blank verse, freighted 
with grim warnings of the floods and 
storms of future years; warnings of 
starved and denuded lands, poverty- 
stricken people, starving cattle, ruin, des- 
olation; yet carrying at the same time a 
gleam of hope—hope that the river can 
be controlled, the lands salvaged, the peo- 
ple rehabilitated. Disquieting, thought- 
provoking, almost terrifying, is the dra- 
matic message carried by this book. 
Those who have seen the film “The 
River,” which Mr. Lorentz also edited, 
will want this book as a means of keep- 


ing their memories vivid. 
Science News Letter, March 12, 1938 


Bioclimatics 

Brociimatics, A ScieNcE oF LIFE AND 
Cumate Revations—Andrew Delmar 
Hopkins—Govt. Print. Off., 199 p., 35 ¢. 
The author undertakes an entirely new 
science, based on mathematical treatment 
of solar and other extra-terrestrial fac- 
tors, as modified by local and regional 
conditions on earth, and as reaching final 
expression in the growth and behavior 
of living organisms. With so many var- 
iables involved, the task obviously pre- 
sents some rather terrific difficulties, 
toward the solution of which Dr. Hop- 
kins has spent a lifetime of labor. 


Science News Letter, March 12, 1938 


Dendrology 

Viretnta Trees: Vor. I, THe Cont- 
rers—William Harrison Lamb—Manas- 
sas Journal Press, 112 p., $2.50. Writ- 
ten by one who knows the Virginia 
forests intimately, this pioneer book on 
Virginia trees may be expected to have 
considerable usefulness within its range 
which of course extends beyond the bor- 
ders of the state. Presumably other vol- 
umes are to follow, describing Virginia’s 


great wealth of deciduous trees. 
Science News Letter, March 12, 1938 


Adventure 

Dancer Is My Business — John D. 
Craig—Simon and Schuster, 308 p., $3. 
A deep-sea diver (who has done other 
risky things, too) regales us with hair- 
raising tales about his adventures at the 
bottom of all the Seven Seas, and on 
lands adjacent thereto, and he winds 
up with an account writtén in the fu- 
ture tense, of the salvaging of the gold 


on the sunken Lusitania. 
Science News Letter, March 12, 1938 

















